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Abstract of JP7174693 

PURPOSE: To detect existence and density of a 
vital molecule by accurately controlling energy 
coupled to the vital nnolecule. CONSTITUTION: 
Vital molecules 41a-41c are contacted with a 
surface having less conductive film interposed 
between a medium 35 of optical high density and 
a medium 40 of optically low density and the 
medium side of optically high density is irradiated 
by (P) deflecting electromagnetic wave. An 
incident angle (&theta ) of an electromagnetic 
wave 42 of the electromagnetic wave impacting 
to a surface 39 equals an angle for causing 
essentially plasmon resonance and surface 
plasmon wave by the vital molecule is generated. 
Strength of the electromagnetic wave caused by 
reflection of the vital molecule is detected on a 
boundary surface and existence and/or density of 
the vital molecule is detected by analyzing the 
i-eflected or caused electromagnetic wave. The 
incident angle (&theta ) of the (P) reflecting 
electronnagnetic wave 42 is controlled based on 
the strength of the electromagnetic wave 
reflected on the surface. The strength is nearly 
kept to minimum corresponding to generation of 
the surface plasmon resonance and the reflected 
angle of the reflected electromagnetic wave 
substantially corresponds to the incident angle 
(&theta ). 
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(57) [^$51 

$^*1--5^®l-^<*«-T4 1 a~4 1 c^mm^i±. 

mr^o #®3 9ic®2g-r-S)SffitK©«»K4 2<DAit 
^1 (0) It. ms±mmy^x=e>^m^±c^-&i,n 

(b) m^^m-c±»i^i-\z^'-)s.m^tztt%±L 

<iisimffiK4 2(0Ast^ (0) ^mm-t^. m^^^a 
mm y=7 :ymM(D%±iZ}^itr^m'\^m.izm^mz 
in. s.stmm&(Ds.kinitxmn (0) izisis-a-r 
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( i ) MiS^S'^OflBJlX. 

( i i ) musi-m±^a>9Lm. 

( i i i ) ItII2|^®--v©%SM^fcld:^b^Mg^ 

my3X=B'^^m'S:±\:^'^^n ospr) 

( i ) mi5±tt:»^(D?¥«E 

( i i ) miB^ft^j-^-oafi 

xn-v-y, S?isa±t*«-^icj:yffifa^®-esit*fci±f6 
(c) Bf^IB^s^•csl^■r■5«^a^<D?iSl-*■:JL^Tp^i 

2R**ini#it-r'6fc«>©^a. 

saei^a-SL^r p fiisisffi3£© Alts ^wmr^t^itxji 

So 

[0 0 0 1 ] 



DNA»?-*<£lfr-§)Iliex;!'.;u^-^gai-r«)C 
i:lcj:-3r. DNA©«saj^ff5ci:lc|i-r-5t.©-efe 

[0002] 

vanescent waves) |C^":3< troUfc 

i:S3t!K!lSt©^b:¥fit|^^lzJ:oT) . fc-5L^I±. Sat 
feig-t?gilf*it$ti.. 1tadSM<D-aBI-@S{b*fctt<b 

:7.a®ic@s^b$*Lfcfflttfi<i±(*»^(-q&j|R$ix-5. ^ 

#0::^^-lr;^|Z-^L^TI±. Phi I. Trans. R. 
Soc. Lond. B316 (1987^) 0!)143~ 
1 6 OMlrfB®©, B a d I e y. R. A. •ffelrj;^ 
rOptical Biosensors For I 
mm unoassays:The Fluoresce 
nee Capillary— fill Devic 
ej lC<giftA<fci,, 

[0 0 0 3] U— tfSSfctt^-C^b^iSCHjfem^A^t)© 

i-M^-r-So 

[0004] x/\-;t--t: > h3^a)gS-r-5SJtIcliK#*t 

^<7>a3t#iP!^A<AI*iitJ: y iKS©SL^3t^Bcm■r■i. 

t?^.SL, iK^Lr, 5t^Mlc:gJSoji;t>i« 

-5 C i: IC J; oTt pTtfeT-fe-So 

[0 0 0 5] ±i^©tt^3!i^ H'yT.yAi'^mmm^m^ 
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IS, CI In. Ch em. 3 0/9 (1 9 8 4^) 1 5 
3 3 ~ 1 5 3 8 MOi, Sutherland, Rena 
I d M. {6IZ<fc'& rOptical Detect! 
onof Antibody— Antigen Rea 
ctions at aGlass — Liquid I 
nter racej 

[0 0 0 6] ±t^^^(Dmtii\:im-r^i.5 T^O^ 
\t. L^t)»*'SS®^'7X^>^fel!S (surface p 
iasmon resonance {SPR> ) IzmrS 

^mmmTmm\zmmLtzmm^- i-' (TEfcj:t;/* 
tz\tTM=E—n Aitstii, a^:?'jXA^ 

S5«ll=*Sit-5BIB*roiHl»f^ (*,La54i:-r*ilf) , *J 
J:i;Alt3tC0ftSlcd: oTSi*-!). 
[0 0 0 7] c4xe.ro!^t£cD5*,g*]©2oi±, as:? 

LA^L, 3t^Mlc«3Hti:j«(*:©BSf^ 

i±. ^oaaizs^f -5. ?aiR$*L'i)Stft»^=- 

■5. 

[0 0 0 8] i!aiR**Lfc^f*«-^-©#«fc*i^a^«ai 

-r^fzlt). A*t3fe©HlfSCD^ISI-*Jlt-i>®Sf^roSlll^ 

[0 0 0 9] mm-^=7X=E>^mit. ^JiiHiSfi&^i-j: 
[0 0 10] aa3''^X^:yiti!tlcH-r-5C*vEi±©» 



^l--^L^rl*, 15 (1988^) . 11~1 8M©. 
Daniels, P. B. TSu r face 

Piasmon Resonance appi ied 
to I mm unonsensors. Sensor 
s and ActuatorsJ j3<tl^, A n a I y 
tica Chimica Acta, 213(198 
8^) , 35~45M©» Kooyman. R. P. 
H. MfZj:<S rsurface Plasmon 
Resonance I mm unosensors :S 
ensi t ivi tyConsiderat ionsJ 

[0 0 1 1] 5fe^Tft^l5a)a®:^^X=E>aal*. 

E P- A-3 5 3 9 5 7-§-|Cga*ta)J:3l-, 

SI- teL^-cfiatS f=ii«l3t ^ Ebe ^ -ti- ^a® X^ > 

l-HjlLfcx/U--lz> l>5S©fiJffl*iKfll<Dt C5T?fe 

[00 1 2] mMy^x=e-:y^m<r>mm\zm-t^—mfi 
isif^m\t. rjafaej *-a:i>Riigi4A<fe-5. 

l±. ^'J-^Stv-SpT^ttA^fc-g), -r^>^*., 
A<^(Dl#ttfcJ:0:*©#iafl*lffffllz^<b^5ti:, ti*-^ 
glUJ^|gtL^-5^i:l=^i>»IS6tt*<fe«. ClOSa^tt. 

[0 0 1 3] Pa^Mli, ±t*:^J-^=^l-Sfr -5 X 4-^^1.^(0 TtK 

A/, p<BlRlSata3il-J:o-Cfltaj**t«x*;i.:^l±, S 

^t^^^i-TI-J^ LT^> t°>-Jf ^tt•5^aaix:i!.;^^CD— 
gPI*, *»1-Cfe-S (-r^B:*?*., ^iStaix^'-^u^li, EStai 

-c?fc-5A<, ±(*»^icjin^e,^i«fiB»i*, *fli-efe 

, s*i±, 5fe^fft^l5l-.fe■5^^*:^^ro«^t^J1tfiEa)S 

Sl-^cCjJtcu (-^-^li, C©ftJg$-0 sPRi:'^'5^^^i: 
o ^*Ll*. C©ftJgi=iE«tl=-&t3-fr§Ci:A<-e 
#^i:l^A^, fe-SL^Ii, ga^0sPRl=a*5ii-rjE5tl= 

HS-e^fci: Lrt, cro^ijSA^ ajgro^S. 

X^>#t|«lzS®©^Jg0 S P Rl^>^l-'^AStftA<fe-5 

SJScDiiS $± i: ^ ^ i^^cE . 

[oo 1 4] mM(j>xm-^t<mMzf=7X=^iy^m\zm.^ 

(D^gl-IE5tl-*^lSU^^L^<7)-C% lemirLT, pfilSia 
aasSElr J: -D -ceaSti-S^X^-yu^tDli/Lr©— SBf£ It L 
A^, ^fr»T-l=ax.e>*L^Lx. — :fir, ±T?«liaLfcJ:3 

I-, cro— aiii5^a-e&-5)o ssro^gi-str-ssiKC) 

«S(0<ill^iE«il-*«)*Ci:A<-C?#fc<tLt:t, 
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[0 0 15] ttoT, ^^^m\zj:^m^(om^. 

RTfllTJfeSo i,*>^Aj. 1 0 0%©x;j!>;ui^A<ie-&Lfc 
J: o r tttiJ $ S X :?t ;U:^<D^M ^M'> $ -fr -1) C <t li of 
l=<toTSSOftg0sPR<!:«>iiMlcJ:oT. x^.;u 

=^m<D 7 5 %36<aiiM- s =fc © t m^r « t , ^ft^-^ 

[0 0 16] 

^ $ *v -5 X ^-^u^OiESS 3Ef ««» A«pr«6l=36: -& . 
[0 0 17] 

(SPR) cDSi^izi^jB-r-S 
fi/J^EI=SlS«fcti« J: 5 l=-r -5 C t iz J: o T«3i$ii 

[0 0 18] *f6Bj(D:^ai*. m^(o?<mmmmzfz> 

KlSl oo%a)AStx:^;u^At^fl:i}-^|z|g^$4x 
L<&SZi:$«SEt--S. fitltaiA>t,aiAl5F+L-5^x:{'. 
x:*.;mf$$i|eJi-*--S::tl=J:or, 

A<S(t5^■5x:^;^:^:s$^IE5tlc^a^)-5 c: A<nr^-es 

as© x:^;u^ai * ^ iE5ti~ias-r -5 c t # s . 
[001 9] s®-esit-r-smst^©3ss$-^-^' l. 

t?fe.6= SFt-lC. Sit. fiS^fet^lCjzoT^^-r-S re 



L^clt^^l^!S:&^EL^„ mi©t*— 
/^fciijBS^S-To m2©t*— Ai±. i^s-estt-r<5 
©m2©t*-A©5iSii. Alt^l^ 0 sPRi=«J#*ii- 

SLtsi±i>fzibizmmts*i^o 

[0 0 2 0] Ait^iro^jEii, m2©t*— A©^ffil=«; 

ffLTfcy. m^mitmis.miz^i^^H^iiK c©^m 

yXA) LL^|lliClJ©^i^, ;i5L/=S&M 

■r-5.ci:A<-e#s<, :^uXA©*iD^t?y©n}K 

[002 1] ±T?«iaLfcJ:5l=, C©:*afe©-«fl«|!5: 

am^lHiSt--5fc«). iSlt3i©x:j'.;u4f^^tt:^^|ziE 
^ilcJg^$■l^■-5Cli:A<-e^*<^:l^5^■^?fe€.« fc^=L. 
*fBW©*ai=I*, ■€-*t£l^©fiJ^^,a6-5. tyt)«ts 
S^gli, jE^-r, ^©S®'S:l!lft^l=«lt^+L-5©7?. 
x:t-;U^A<Si5iKl*+J.'5. ISISI O O %©x^;u;:^A<. * 

ftij-^i=is^**ts©-c, *msMasi=<j:oT±i:*2 

^©KiR. l!i®©S{b^©S!im*^ S^fe$tT.So StM3S 
©a:;t-;^^Ui^lA<^i!IL^fL^^: LTi. C+lC>©*iJ^£. 
f&SCirttRlSI-eioi.. mi©fJ^. fJEftP^, 

^l-*^-r-i)$^lffl^tLfcx;^;^:¥^^ii^^tSy-4t), pl^tt 

[00 2 2] :«:fe^©W?iJ35:|gt£«>l©ji$. mm^y*) 
XAA<. lHlK3S:?^t*^lrJ:o-C3£l#**L*A<, miHStS© 
ig:*:*fcl±A>^cy©li:*:A<gsai$*i.-5t. fc-SLM*. 3f 
S©I^PaJ(l!HA<ai7-r-Si:, «uIB3t^(*l*. mi©:^|fil 
irimgL. *l=. ffiffimi ©^I»li:tti£©m2©^iaii= 

ms-r'So st^^©ii:*:*fct±A^^^y©^i*tt. mm:^ 

5X^>*i!»©aS©ftg[0SPR«>M*^ :*:#<'5:o 

**:tt. /h*<!5:ofcct^a-r©-c. jam©« 
[00 2 3] ft#iite«©ii^, ^M-esitsix-sam 

K*fcl±37:i- h h^>i?X^«©J;3'S. B5fa««jSlc^ 

■5, *iD^fll*fcl±^-'S»«^l*. »ltl©ffili#$-r-5o 
*II16«||©BMI±. ^©*'f>*^l-«;i5^^t?-a:fcSSt 

s«a©ais*«ffi(=-r -5 c t T-fc -5, 
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Co 0 2 4] Site— A<D«jS^4>iC>^TI=^*3-li-fci: 

SMrofta e s p R -t itt>-fi}^i~m:^^n&-^^m^m 

t.li-V'. K^MA<e = 0sPR■^?i!lftUrl-^^i:L^ 
2oo!>«:&iPiiaafefR?-A<«*©fc«>o*ror-fe^roii, 

Bje.*^T?fc-5o J:yjE?iJ5:4i|ia(Dfctolzl±. J:y#<(D 

Co 0 2 5] if^^tji:iti~. pmiS\m.mmt. fria-s 
X • :>''jXA(orai=iEa$*i-5o zLoLtzmmmimm 

■tit. «W©tf— 35: *fc, liil-rste© 
affil-^3U^TBt^a^©ic^-t?fe* m^ii. EP-A- 

3 5 3 9 3 7^#!!ga>C:i:) , 

COO 2 6] =|,a— ^©M*LL^||^SCflro^i^, 
lc5&»75:j«tt:l±. ffif5±t*:«-^A<, mie^ffiroit^Mlr 

ro^ft^i-^ t ffi® ©laroSMSJ^fiE-r « ^ <t o 
d'SJ^ygjt^p^at.fiffl^ti.-cu* Ph i 

I. Trans. R. Soc. Lond. , B316, 
143~160M (1987^) <0. Bad I ey. 
R. A. 'it&lCj:-^ rOptical Biosenso 



r s for I mm unoassays:The F 
luorescence Cap! I lary — fi I 
I D a V i c e J ^M<DZt) . 
Co 0 2 7] SISSY'S Ci: I- 1±, :$f|Bj(D:^^rii, S 

^si#i+**Lfc*(*:»^^aiyA*Lfcwa^siiiE 

[0 0 2 8] S^f+lt$iTfc^l*^)-^^flJffl-r-i)ii^. 

^- it^tt^J-^roia 1= It * »^ n -b X iz o 

CO O 2 9] 3911=, C 5 LfcfflMWSaiftlt$JS$*Lfc 

■5= 

CO o 3 o] z.<Dmmmiz^in,{S. m^m-m(o%<^6^iz 

2aS©ffi«tt*t*:^J■T4<fflL^f,*t*Ci:l=:^C*. 
( l'aS::'a— (capture probe)ji: 

If, S3fe«iai=<fc-3-cgisjf*it*<i£*KTfcy, 

5§A^*4^Tt^'5 ( Ti^Mlr^'P — (label pro 

be) J irti^iftL-S) . *i3i©5fei*^J-^ii, rg«::f 

□ — (target probe)j t^^ftJflio 

[0 0 3 1] a^^, smzfa—zTit. «^3''a-:flc 
eftJlK^*i.^= #ii:?'o-:fi±, mmya--^iz<s& 

GflS^tL'^, 

[0 0 3 2] ±i£cD:?'P-trXli, 'f:t=^iy'jTf-mm (D 

NA) (Di/->r>x$^ai-r'<#a^i-ii, i:y*3it=& 
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[0 0 3 3] 1#3t(0DNA->— -yi/X ( rgfll 

DNA (target DNA)j) ^fetB-^-Sfcto. 

A\ fc«L^tt, ai?aiai#lt3!l«ffx.-SJ:ai=M«iSA<l(E 

cttpf^gic^^. BrS©A^«lc^^L^T. sate— A 

A«l=S:*:/'C9-&®^-r-&«SI-(5i:A/<!:H--efc 

4i4<©-e. 3tfflEi®Rlfigtt*<«T-r-S. S/Nit^$'bl:: 
ipli^F-frSfcift, mmmiifi^<, X ha— i;o!)->37 hA< 

J!)^^E y©a<DS3t^sa<^)^i^l^jel«:l=^s*■r'5;l 

SSI€Sfe' <): ^^SS $ -t± ;i ^ A<Rrfll7fe 

[0 03 4] ±a©:?D-feXI=aLfclJ3lfc«!lH©SailZ 

mtftaymi-tSl^X^^tfytjiSL^-^ (d e c o u p l in 
g) A<±i:i>Ci:lc^-5. 

[003 5] C5Lfcll3t!fea©:g§6$fflL^-5fci&. f 



[0 0 3 6] SaiDNAf£lt-e3B:<, -flftMJ&lieDN 
At, l«DNAi:tgai±-C, ISIS2 0©«S*^&J5:'6 

[COS 7] *fii8i±, ±i^©:&^£^JSf -S)ffli#^-r 

S{B%l=p(eiRl$tfg-r«l»I^S^. pfilRl$fiS$4rf=« 

»2?©:&rS]#itSL, 3t^fl«ii=igg©^L^jgft^So 
T. 3t^fl*)l-ag©SL^JSftt3t^6*llc^&a^aft©Fa^ 
©l!tHI=2-r-SJ:-5l=-rSfc«)©^ei:, 5!tS±©. * 

^j^et, SiSlcfcL^rss^**^,ss«a^©3ifiE^«aJ 

■r-i>^s«iaj¥^g<t:. ^sirfcL^rsststL-amma© 

ItiSdtj^-sT. SI|-rSp@lR)Smi&©AltA$$il{» 

[003 8] ^Sft^l5©S*^#^CliB^C,A^^j:J;31c. ± 

ia©m2©^=.5J^gi:3tig^tiS¥^Stt. T3©=J>7K. 
— ^^Mc-ftib-r-SCtA^-C^-SL. feSlMiBI*© 
51 ;^ ^7 ^ SjI© =1 >7K— :t- > H- J: o r -5 C i: t 

>j\i—^> > Hr-r -5 C i A<RrH|-e fc* . t\)t> 

T, #®T-5Sfri>mmK©fljs, fcj:^;, 

t)'5:L^a^l=S-CI**S;ii:-CfeS. LA^L. ±iS©^l 

[0 0 3 9] — flftIZ, «1©^-^^S» m2©^^5i 

[0 0 4 0] Ait«*®iffli-rs (a&-5i^i*«iE-r-&) fc 

to©#aftSA<fei>o 3t^6<llzigJt©iaUj«t|:A<2|BJ/j: 

yjXM. m^it, ii^x) ■ea5■5MSLl.^llffi«IJ©^i 



a) 
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jS) ■eiiife-ri>is]feS3S:j#fri-aiyoiti,ci:A<piflg-i? 

li, 2x Aef£(tlHHi-r-5. lEoT. #7XS::''JXA 
3b<A fl/£(tlHie-r'S)i:. mz<r>=B-^^m^Zx A9t=. 

[0 04 1] tztzL. mmLxts<^^\i. r^' 

It -e fe4 1 5 c t -e fe 4 . 

[0 0 4 2] ^^n^^i•^(0SE^l-ot^r^,. u<r3AN©^ 

1 olzOL^TIi, if a^^5:ltt^lcfca^•C^'<4 C i: I- 

fig**!.. z<DWi-B. mu^^:fsf^m=F(D^^o^zJz':>xum 

[0 0 4 3] -rx'izmmLtz^oi-. *S£iBro3Efc-5e 
Ml*, ^^*:5^•^l=^g^$4^fcx:^;^^a^iE^sl31Httl-r 

i>Zt\z^i>o *^B^I-J:+t(f, igi®^l±^lcl5(S 1 O 
0%lz/*§Ci:A<«II$4x-S)a>-C:, ^-©x:t-;U^ai*$ 
fiJ2^S(t-5±(t5J'^l-®lS$-a:'5lcli, pIIiSi!tlt3S 

[0 0 4 4] Jil±a>^j£teJ:i;^Mli. U 7t?5l 

^7 ur— ifK©»^©«aii=!^i::*a-e*y, ®ltl> 

[O O 4 5] 

x'<^ h;urt<Dp<aiRifl)J:3'&:mfi5Klt^roi6^Mi 
Lr¥nj^<7)**5xsi^'jXA3icjgyix^*i.^, jgji 



i> (@6©lt^, ■€-£D-5*)ro3 0, 5a. 5b, 

5 clcli^^A<#lte,n-CL^-5) . *'^;<.Sl:?'J XA3 

i±. 5SJ«4(=iiLT, 9t^miz&sL<Dmi^m»tLxm 

[O0 4 6] Xktneit. ^SItA<^i:-SJ:5l-, ■f'S: 

[0 0 4 7] ^SltA^^CSi:. i/^i!5.-b>KaRA<S6^ 

-r-S. ::rox/^;r,-b> hSEii, @T*ii6-ea^$*iTL> 
-So 5§ilt4|cjEl*x;^;^4f(DS5^^^it^^^:l±^CL^}!l^ x 

^g4^D^®lci3L^rg:*■efey. liiffiA^eroffiJitr^iSi: 
xismM^i^\zmm.no 

[0048] H6ro*#. DN A5}-^5 a~5 bl=I*. 
S3t«lR-CSai#lt*<lE$*t4. x/N-:i',H2> haSE6A<a 

iti^tt-S m^COtzlb) , -r^Pt)*.. V em i t t e d 

^*'lmpinging» «- "-"C V 

em i t t e dl*» fi3fe«Ul*^ fettiti ^^L-SitOJi^a^Sl 

^^L, I' i mp i n g i n gl*< ASt3fe 

2) (D^ajSt^gLTL^-S. *f=, Vemi tted = 

V imp i ng i n g — ^ V t9< ^ t^'^tHXtbit 

[0 0 4 9] it3t%K4^t>iSi±i$*V'53tl*, 3t«8l-J: 
oT*-rJ:5l3, S^lcio-C, A'^^xa^^UXASlc 

xmnton&e t±<mcizittji!;,ixi^ (sat'Sit^x 

l^^i:t)^ct^<Ol±, c:*tA<, wWfflS©— flftM'5:Si*l-J; 
* rs*t$*J.fcj 3fc-eliftL^tL^5.«■cfe*) , ^ic, 

em i t t e d<^tftfz\f*m^it^. tUtjiE,. 
SA"'p)&ai$*i.fc3te-e!S:lt*LlS, -ifo-y-ip^H^, Zf ^ 

;u^iy>^f*!SLfc3te (afejgi o) i*. «ajiii 11=31 
[0 0 50] giasi 1 1 i-Altf -satro^gi*. ::<Dii 

a3t!|^HI:i.i:o-CSil#lt**LfcDNA^JT©filc 

[005 1] myizit. &mzr^x=e>mz^^±wii' 
i5t«Si zic^orfgi-rSpCiSijit, 7-r;u^i 31- 

3lt)*l, *t>ic, *"^Xg:?'jXA1 4lc3|P.:h.-5 (3t 
^15)., 0 6©«jStS7o«j$<ta>i;fc-5ffijlii, 

^=7xmy'JXl.^ Atmm:^ 7©ral=s^L^^s@1 e 

A<iSlt?.ttrL^-5^■Cfc*p $C>I=, StlBl 8l=J:o 
^MMi 6A<j§!S^l 7Avt,5i'M*ti.-5 0 7lrliS% 

[0 0 5 2] A*t3tAW® 1 9 \znAB = 0 s P R"ea 

fc-Si:, (SPR) . -fJit^Q-^, ^ 

S7-<;UAlcfclt-5ma^^^Si!llcP^itLfcSS^— K 



(8) 



1 7 4 6 9 3 



[0 0 5 3] -fiSlzfi. ^i^<0^5\z^ BsprO 

C r ^DN AiJ^^2 1 a - 2 1 c ^® 2 OlZfelt^ 
-5C(7>3t^l±. @7|ZfclNr 2 3T*^^$turl^^A^ 

1 5 1 o(D:7-<;u$fcS$4x*C<!:lC75:*o ftttiSS2 2 
l::3l&*t-53fea)ftfi0tt. DNAi^^z 1 a-2 1 cic 

[0 0 5 4] @8izii. Al*ft aicjccfcpiiifiiojKS* 
i:. -r**?^. 0>0spRl=^i:«i. mmif=yx=E> 

[0055] DNA^i^^^^®f-qRi|x$ii:i,>t:5£B^(7>S 
B3'>r;uAii2 5T'*^*;Krfcy. 2 6iigim®-efe 

[0 0 5 6] eSS2 6fztt. liSDN A2 8fC<fc-5 

^^M2 6fZ@^^t$4xTfcy. a:gDNA2 7lzStL 

[0 0 5 7] a^^. S:^DNA2 7(ZiD^. ffi^SttD 
NA. -r^CtP*). ^^DNA2 9t. TKOcfc ^ 

SajDNA2 9i:Sj«-rSo BSDNA27a)9I 

A) . f ?&iaE*icfcit-S3*7ca>s^fl!):*rA<iS 

<*T*5:K. aSDN A/}iaDNAC0 2^5cO;:i^li. 
[0 0 5 8] }i®DNA2 9li. ±iS<DJ:aiC. S^feiKg 

Haofzfb^MicjS^-rSo S3fe^aa)Si±. «or. 

[0 0 5 9] ^2fZ^^;$:^B^(7)SIJSClJ(D^^. 3fe3^3 
Itt. *«JffiI^I63 2T*^-rJ:3l^lS^RrggT*feSo $11^ 
^S3 2li. 3tS3 1 (DX:t>;U^aiii, -r^f^^*. JSffi 



[0 0 6 0] ia2(DlllE«!la>a^. 3 0(DH. t-ftt) 
mi a)^mS3 6. #MM3 7. m2{Dg| 
||M3 8A<. **^XS:/'JXA3 5lcK^^Lrl^*o s 
KL>5:lt*tli35:e,3S:U(Z)l±. ;i*t?>oB<DS[$li. ifeff 

HfSl^Ii. SfcnmL7!l>35:L>o fitor. ±iSCD 

i:-5lz. KSIi. JtjS^OmON Afcj:l/:SSIDN A 
^'&^■el^-55SjaE4 0i:<DS®3 9^3^J^ELrl^*„ C 

tLt>cDDNA^j^Tii. ^liy. ±i$<D«i:aic. ^miz^ 

itSLtS*l^o Ki|R$tL-5DN AO)— gp*<. -M^CT^/ciftilCffi 
3b^4xrL>4o #fii»-§-4 1 a. 4 1 bfccfcI/4 1 c#M 

[O O 6 1 ] Alt,«3 4^fiigLr:^UXA3 5lZAIt 

*Alt3fe<tajgtcDftfi) -esss 9lzs:o*^So Alt 

[0 0 6 2] tzt£L. SS-r-<^li. Alt3te-A;!)<^ 
SIC,S;036>S7KY1/ h3&^t> 20<7)3tejS4 3fcJ:l/4 4A< 

[0 0 6 3] 3tjg4 3l±. ^®lCfcL^rSI^■r'5>®Ie5t 
lcS*JE-r«o 3tf84 3(DJ5l*fl<Jtt, AltfteicIlL 

[0 0 6 4] mmoN Atrntft^siz^^^mmm-f^m 

i*lXl^^^<Dti&^-r^t. mmzf'y >mz J: r:> 
fe«»lM*. S<«:-5o -r^a*?**. A 

emi t t ed-^A imp i ng 1 ng% tS^Zf^ V 
emitted^^^impinging (A: jK^^ 

[0 0 6 5] '^%mm\z^^xWL\h^tL^%\'t^ tai 

ocD^ci z^"^ -SS^l:: ck o r ly'^ 'J 

fzSffi:;f^X^>2KA<^^L. Z*LlzJ:or. Sblc. 

*-^xiS::fuXA^a^3tjgA<^i:s;i<tiz^i:s) . c 
tttt. @2lcfcL^r3tlf—A4 4't?^LT&'5o ja;:^^ 

<7>fiTlc<toT. -tCDSItfi*!*. AltftitM/dT-SCi: 

ic^sr^o ji^. nm.d t(b(Dmt. ^i** -2* -e& 

[0 0 6 6] ^jg4 3fcci;l/4 4(i. M3SS^i±iS4 6 
giaj|&4 536<SltS3t^a)ftS^*tJfflLT. BSDNA 

[0 0 6 7] aajS4 6a)ffi*itt, ?ssefeaiS4 7iz3i 

^nSo *^B^<Dg^fi. a®7^^X^>^qSf:i^or 
gJifc. 0 = 0SPRl^>SSci:5lcg^M^ 



(9) 



i^^¥7-1 7 4693 



[0 0 6 8] CroXT^-y-:^!*, ®I»gS4 8lrJ:oT^ 

[0 0 6 9] @2lcl±, *f6l8l-J:-i>SSro**<t^(- 
[0 0 7 0] @3(=J:4xtf, «q^lf, 'sij't^A • 

055^— 5 3fcJ:i;m2(05^— 5 4l-J:-3r, ^20) 
[007 1] 55— 5 4l±. ¥2li§ttS5— t?fe-5o - 

©5 5— l::^!*-^*^^©*!::!*. T-< 'J:^5 5©^|b| 

5 7(Z.v-DA^S, ^tisils 7i=cfcorfe^$H-s<i^ 
I*. *P<i#i:LT. U— if 5 OOTX^^jU^^ 

[0 0 7 2] *'5xg:?'jXA5 eropsa, fcJ;i/> § 
Sd N AiS J:t;mD N AA<SHI::3RilK^F*L-5:S^I±. 

yilf'SL'*. DN A^J-^$-?aiRLfc#®a>«lBS3!i<, 03 

[0 0 7 3] **5X@-:^'JXA5 61*. HHg^X^/Sfc 

tt-f— :?;^6 0lrB^y^^l•tte.4^■CL^<So IHea>afi«i©i 

Iaie-xxi7 6 ooo>->-\'7 Hi. Stele® Lf=^S. fiai 

-So *t>l::, |HlteT^X<7 6 OA^me-f-i) 2il<7)i^Jg*fc 

m2®^aiii6 i ^me^-B-^eni^a m 

6 oA^ii^j-A eyfitEg-r-Bi:. ^thiie 1 1*, mi^z 
^;?.^ii. ssft^SlcteL^TSt^n<Dtc^-^?fey, cc 

[0 0 7 4] gsailie 1 #i5-t?RltLfc3fe(rlin 

-Sfcft, m-<DSSaJll^filffl-r'i>-i:A<T?^-i>o HIS, 
[0 0 7 5] LA^L. ±i^©3tt:— Ali, ESIA^SS-e 



■r*'lC5j-:7-tz-:; h-Lfc2O(0gltbS^f<Jffl-r'5C:iA<-C 

[0 0 7 6] ^oise Mj^mmr^mmt. =i>ea.— 
&^mmLx^ EiteTx-j; 6 orosa^^s (Cii^if, ;^ 

5XS:?'JXA5 6(D^®l-fclt*DN A«-^©aS$^ 

[0077] S4<7)7n— 5=--V— hl-l±, 3i/bf3.— ^ 
L^A^ICL•C, A*t^0^SS:^7X^>#t«lci:o 

4ic^-r->u-5^>tt, BttitMi^rBiBiiR8i?fT*54x. ay a 

[0 0 7 8] rm^i (#giS^6 5) A^?>;^— 

ro^SA^ :7D— K*SSfei-Sll£Lfct#cDi9S 

^Jgl n_i J;y:>:^L^*^§*^^^X•V^-r■S (#.^.# 

■^6 6) , Sx.AWxxroii^. M^aA^ 
y, SffliHi^e 7l-jifcc ®mU3Sltti-lf5:t>35:L^© 
n-il±, i6^-rLtAlt«A<m®-e^'SCi:SaLTL^ 

[0 0 7 9] ^§L(Dm:fzii<mtb fc^fc* 

[0 0 8 0] fiEoT, 3tS 
®A^5A^©^x•y•i?A<^=f*?4^*o w*lA<. H^6 8l?* 
«)lS^$*lfciilTMAX^^^"Cl."''S*^, '^a>=f-JiV 



(10) 



1^m^7-^ 7 4 6 9 3 



[008 1] Tmax^^xT. SSStJS^LJS 

14. ifoir-b-v h$ix-5. (H^^7 2) . 
[0 0 8 2] SUSA^j^^jS:*^, ;u-5^>I±, S^© 

-S. ;u-f^:^<3!)C©BBiJ-i*, ffl«^6 7-cBas&**i., 

S?^J-©fca<)fc-itic) . 

[0 0 8 3] H*7 3IC33L^T, *t7>5»m**iiaL, 

•5= @3^#M-i'*i:» C+vli, lHlg-5rX^ 6 0<0S^ 
tHai y^l^lcj3ltSlHllEi:%iLt.4xS. 
[0 0 8 4] Jfelz, SfLL^ilift^l=fclt-S,^Jt I mi:^ 
©Bti<»fflroM:R3!)<fr*5tt-5 (#gBS-^7 4) . fiTLT 
L^4^tf (^-i':/7 5) . Clixli, iSffiOAtf^A^ 
JJlSflrolSlcit'tT. «efiII=ifil.^^:t^5Ci:l=3Ei:y, H 

[0 0 8 5] SfLt^^lSlc^^It■5^SA^ lairr© 

[0 0 8 6] ^IZ^ XTr':;:^7 7l-fcL^r, »1 

0>^|Sll=fcltSfi«fit(»^«t*^x-y-i7-r'5fcto, Alt 
^l$:fc#<-r-5 ([HlfeT'X'j; 6 oros^ff-sy:&iSi<DlHl 
e) . X7''y:/7 8i3j:i/7 9i±, x-T-'y::^7 4fcj:tj: 

7 eicJtJS-r-S. 

[0 0 8 7] BSf'^^l*, ;u— 5^i/<DJST^l3l4, A 

So 

[0 0 8 8] 134(07 0— 5^-V—M=l4, A*tfl^«fl» 

6[f6(o;^li$-e&;Kif. ^^if^iS(D9iiftd i/d t 

fit^S^-r*. «tygJtJ5::^P^^^A©ffifBA<Pll|-efc 
■5. 

[0 0 8 9] 051=1*. AStft^fflW-r-SCtroBlfigJS: 

4,5 1 oO)^aA<5i$4xru^„ 4"037;f h^-f:!-— K 

8 O a t 2^a)ei:^|pl77;J- h^f-T:*-— K8 O bjSi:Xf8 
O cA^C>^-5■7:^- h^f-f:*-— K • TU-f 8 OA*. RStSl 

[0 0 9 0] :7:i-h^<'-C:i-— K8 0bj3J:i;8 0cA<S 



-efifi^s^sitri^^isyi*. StitSi*. d = d 

SPR. ttii^*>. Saafe#•CIIlf^LrL^SCi:l=35: 
-5. C-5LfcJi^. =i>/^L/— ^8 1 fcj:l>:8 2li. ft 

$iiT=x<7 6o^ins$-a-35L>o -rnpt)*. Htscie, 

TSLVo n^/tU— $J 8 1 (i. ■€-<DSeA:^lci3L^r. =y 
l'>8 3©. Z';!- h^i'^r^— K8 O c A^t,(03Sg^I■§■^ 
Sit. *©I^Sl£A*lCteL^T. ^-1'>8 4<D. :7;j- h 
^-r:*-- K8 0a36>t.<D5tS<i-^*aitS. Hfillc. a 
8 214. ■^■<DSeA*l=fcL^r. ^-r>8 5 
«>. 7:i-h^«'l':i— K8 0bA>t.©^JS<i^^Slt. ^ 
©I^S^AAlCfeL^T. ^-<>8 6<D. h4f'f?|-— 
[009 1] mfHt^ ^C-P. K-Sf-f^— K8 O c 
COSiSli^A^. tj-'tr':*- K^f-f:*— K 8 O a A^^fSta 
J:yfiL^t,<Di:fie^■r-5, Cixl*. SSe©SS5X1? 

It. 8 1 14. iEa)Sl|tai(E-§-^^'<>8 7IZ 

S6 AStft*/h*<-r'5 
1i->Slt*Ltf)S:C>JSL^tL^5Ci:l=:*C-5. J3?l=ft<S^a 
4"£>7:i- h^f-T:*-— K8 o aro*ian=->:7 F-r-S. 

[0 0 9 2] Hei*. 4"07:j- h^<'-f'^-K8 0aA<» 

:j— K8 0b3&<«ffi^s^E^f -St. T?x^;i4. mm 
[0 0 9 3] S5I4. *f£iH$iat)AMcf -s-eiiic-r^ 

[0 0 9 4] *sgMi=oiNT. ^^<r)mmm\~mm.i. 

T. SISiL. «*LT#fcA<. a^ai*fW5Si^#l=l4IH 
[0 0 9 5] 

T©^S^#-r-5Ci:A<T'#^. p<aini«fiaiiKroAtt« 

[ssosmJsiftBj] 

[01] DN AX K(D?RJ|X©J<*-XA^^flK 
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[04] sttitofi/h^S^SSffi-rSfcAba):?^-^-^ 
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[0 8] m\^Ltzift<oRmm^^'rtzib<Dmv&^o 
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